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ARTICLE 420 Wiring Methods, Components, and Equipment for General Use

420. 1 Wiring Methods. The provisions of this chapter are not intended to apply to the conductors that form an
integral par of equipment, such as motors , controllers, motor control centers , factory assembled control
equipment, or listed utilization equipment.

(A) Bonding Other Enclosures.
(1) General. Metal raceways , cable trays , cable armor, cable sheath, enclosures , frames, fittings , and other
metal non-current-carrying parts that are to serve as grounding conductors , with or without the use of
supplementary equipment grounding conductors, shall be effectively bonded where necessary to ensure
electrical continuity and the capacity to conduct safely any fault current likely to be imposed on them. Any
nonconductive paint, enamel , or similar coating shall be removed at threads , contact points, and contact surfaces
or to be connected by means of fittings designed so as to make such removal necessary.

(2) Isolated Grounding Circuits. Where required for the reduction of electrical noise (electromagnetic
interference) of the grounding circuit, an equipment enclosure supplied by a branch circuit shall be permitted to
be isolated from a raceway containing circuits that supply only that equipment by one or more listed
nonmetallc raceway fittings located at the point of attachment of the raceway to the equipment enclosure. The
metal raceway shall comply with provisions of this standard and shall be supplemented by an internal insulated
equipment grounding conductor installed to ground the equipment enclosure.

FPN: Use of an isolated equipment grounding conductor does not relieve the requirement for grounding the raceway system.

(3) Ducts for Dust, Loose Stock, or Vapor Removal. No wiring systems of any type shall be installed in ducts
used to transport dust, loose stock, or flammable vapors. No wiring system of any type shall be installed in any
duct, or any shaft containing only such ducts , used for vapor removal or for ventilation of commercial-type
cooking equipment.

420.2 Temporary Wiring. Installations. Temporary electrical pov/er and lighting wiring 3

+methods may be of a class less than would be required for a permanent installation. Except as specifically
modified in 420. 1(B)(l)(a) 420.2(A) through 120. 1 (B)(l)(d) 420.2(C) , all other requirements of this standard
for permanent wiring shall apply to temporary wiring installations.

(A) Approval. Temporarv wiring methods shall be acceptable onlv if approved based on the conditions of
use and any special requirements of the temporary installation.

(lID Time Constraints.

(aD During the Period of Construction. Temporar electrical power and lighting installations shall be
permitted during the period of construction , remodeling, maintenance, repair, or demolition of buildings,
structures , equipment, or similar activities.

) 90 Days. Temporary electrical power and lighting installations shall be permitted for a period not to
exceed 90 days for holiday decorative lighting and similar purposes.

(e1) Emergencies and Tests. Temporary electrical power and lighting installations shall be permitted
during emergencies and for tests , experiments , and developmental work.

(fl) Removal. Temporary wiring shall be removed immediately upon completion of construction or
purpose for which the wiring was installed.

(2g General Requirements for Temporary '''iring

(aD Feeders. Feeders Overcurent protection shall be provided in accordance with 410. They shall
originate in an approved distribution center. Conductors shall be permitted within cable assemblies or within
multi conductor cords or cables of a type identitied for hard usage or extra-hard usage. For the purpose of this
section , Type NM and Type NMC cables shall be permitted to be used in any dwelling, building, or structure
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without any height limitation or limitation bv building construction type and without concealment within walls,
t1oors, or ceilings.

Exception: Single insulated conductors shall be permitted where installedfor the purpose(s) specifed in
420. 1 (B)(3)(c) where accessible only to qualifed persons.

(b~) Branch Circuits. All branch circuits shall originate in an approved power outlet or panelboard.
Conductors shall be permitted within cable assemblies or within multi conductor cord or cable of a type
identified for hard usage or extra-hard usage. All conductors shall be protected as provided in 410.9. For the
purpose ofthis section, Type NM and NMC cables shall be permitted to be used in any dwellng, building, or
structure without any height limitation or limitation by building construction type and without concealment
within walls, f1oors, or ceilings.
Exception: Branch circuits installedfor the purposes specifed in 420. 1 (B)(3)(b) or 420. 1 (B)(3)(c) shall be
permitted to be run as single insulated conductors. Where the wiring is installed in accordance with
420. 1 (B)(1)(c), the voltage to ground shall not exceed 150 volts, the wiring shall not be subject to physical
damage, and the conductors shall be supported on insulators at intervals of not more than 3. 0 m (l 0 fi),' or, for
festoon lighting, the conductors shall be arranged so that excessive strain is not transmitted to the lampholders.

(el) Receptacles. All receptacles shall be of the grounding type. Unless installed in a continuous grounded
metal raceway or metal-covered cable, all branch circuits shall contain a separate equipment grounding
conductor, and all receptacles shall be electrically connected to the equipment grounding conductors.
Receptacles on construction sites shall not be installed on branch circuits that supply temporary lighting.
Receptacles shall not be connected to the same ungrounded conductor of multiwire circuits that supply
temporary lighting.

(fl) Disconnecting Means. Suitable disconnecting switches or plug connectors shall be installed to permit
the disconnection of all ungrounded conductors of each temporary circuit. Multiwire branch circuits shall be
provided with a means to disconnect simultaneously all ungrounded conductors at the power outlet or
panelboard where the branch circuit originated. Approved handle ties shall be permitted.

) Lamp Protection. All lamps for general ilumination shall be protected from accidental contact or
breakage by a suitable fixture or lampholder with a guard. Brass shell, paper-lined sockets , or other metal-cased
sockets shall not be used unless the shell is grounded.

(fQ) Splices. On construction sites, a box shall not be required for splices or junction connections where
the circuit conductors are multi conductor cord or cable assemblies , provided that the equipment grounding
continuity is maintained with or without the box. A box , conduit body, or terminal fitting having a separately
bushed hole for each conductor shall be used wherever a change is made to a conduit or tubing system or a
metal-sheathed cable system.

(gl) Protection from Accidental Damage. Flexible cords and cables shall be protected from accidental
damage. Sharp corners and projections shall be avoided. Where passing through doorways or other pinch points
protection shall be provided to avoid damage.

) Termination(s) at Devices. Flexible cords and cables entering enclosures containing devices requiring
termination shall be secured to the box with fittings designed for the purpose.

(i2)Support. Cable assemblies and f1exible cords and cables shall be supported in place at intervals that
ensure that they wil be protected from physical damage. Support shall be in the form of staples, cable ties
straps, or similar type fittings installed so as not to cause damage. Vegetation shall not be used for support
of overhead spans of branch circuits or feeders.

Exception: For holidav lighting in accordance I-l'ith 590. 3(B) of the NEC, where the conductors or cables are
arranged with proper strain reliefdevices, tension take-up devices, or other aplJoved means to avoid damage
fi-om the movement of'he live vegetation, trees shall be permitted to be used for support of'overhead spans of'
branch circuit conductors or cables.

(D) Decorative lighting used for holiday lighting and similar purposes shall be listed. 590.
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(C) Cable Trays.

(1) Uses Permitted. Cable tray shall be permitted to be uscd as a support systcm for services conductors
feeders , branch circuits , communications circuits , control circuits , and signaling circuits. Cable tray
installations shall not be limited to industrial establishments. Whcre cxposed to direct rays of the sun
insulated conductors and jacketed cables shall be identificd as being sunlight resistant.

Cable trays and their associated fittings shall be identified for the intended use.
(2) 'Viring Methods. The follo' ving wiring methods shall be pcrmittcd to be installed in cable tray systems:

armorcd cable; communication raceways; clcctrical metallc tubing; electrical nonmetallic tubing; fire
alar cables; f1exible metal conduit; f1exible metallc tubing; instruentation tray cable; intermediate
metal conduit; liquidtight flexible metal conduit and liquidtight flexible nonmetallc conduit; metal clad
cable; mineral insulated, mctal sheathed cable; multi conductor service cntrance cable; multiconductor
underground fceder and branch circuit cable; multipurosc and communications cables; nonmetallc
sheathed cable; pO'vcr and control tray cablc; power limited tray cablc; optical fiber cablcs; optical fiber
raccways; other factory assembled, multi conductor control , signal , or powcr cables that are specifically
approvcd for installation in cablc trays; rigid metal conduit; and rigid nonmetallc conduit.

(3) In Industrial Establishments. The wiring methods in 120. (C)(2) shall be permittcd to be used in any
industrial establishment undcr the conditions describcd in their respectivc articles. In industrial
cstablishments only, where conditions of maintenance and supervision ensurc that only qualified persons
service the installed cable tray system, any of the cables in 120.1 (C)(2)(a) and 120. I (C)(2)(b) shall be
permitted to bc installed in ladder

, '

,'entilated trough , solid bottom , or ventilated channel cable trays.

(a) Single Conductors. Singlc conductor cables shall be pcrmitted to be installed in accordance v/ith the
following:

(1) Single conductor cablc shall be 1/0 A WG or larger and shall be of a typc listed and marked on the
surface for use in cable trays. '.\Thcre 1/0 A WG through 1/0 i\WG single conductor cables are installed
in ladder cable tray, the maximum allov/ablc run spacing for thc ladder cable tray shall be 23 022 
(9 in.

Welding cables shall be installed in dcdicated cable trays, as permitted.(2)

(3) Singlc conductors us cd as equipment grounding conductors shall be insulated covered or bare and
they shall bc 1 ,\WG or largcr.

(b) Medium Voltage. Single and multiconductor medium voltage cablcs shall be Typc MV cable. Single
conductors shall be installed in accordance with 120.1 (C)(1). 

(c) Equipment Grounding Conductors. Metallic cable trays shall be pcrmitted to be uscd as equipmcnt
grounding conductors where continuous maintenancc and supervision ensure that qualified persons service the
installed cable tray system.

(d) Hazardous (Classified) Locations. Hazardous (classificd) locations as permitted.

(e) Nonmetallc Cable Tray. Nonmctallc cable tray shall be pcrmitted in corrosive areas and in arcas
requiring voltagc isolation.

(4) Uses Not Permitted. Cable tray systems shall not bc used in hoistways or where subject to severe
physical damage. Cable tray systems shall not be used in environmental airspaces ducts. plcnums, and
other air handling spaces , except as permitted in 120. (A)(2) to support wiring methods recognizcd for
usc in such spaccs.

(D) Open "'iring on Insulators.
(1) Uses Permitted. Open wiring on insulators shall bc permitted on systems of 600 volts, nominal , or less , as
follows:(1) Indoors or outdoors(2) In vlet or dry locations
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(3) Where subject to corrosive vapors(1) For scrviccs

(2) Seeuring and Supporting Conduetor Sizes Smaller Than 8 A WC. Conductors smaller than 8 AWG shall
bc rigidly supported on noncombustible, nonabsorbent insulating materials and shall not contact any other
objects. Supports shall be installed as follows:

(1) Within 150 mm (6 in.) from a tap or splice

(2) Within 300 mm (12 in.) of a dead end connection to a lampholdcr or rcccptacle

(3) " t intervals not exceeding 1.1 m (1 'l ft) and at closer intervals suffcient to pro';idc adequate
support where likely to be disturbed

(3) Exposed Work.

(a) Dry Locations. In dry locations

, '

.vhere not exposed to sc';erc physical damage , conductors shall be
permitted to be separately enclosed in flcxiblc nonmctallic tubing. The tubing shall be in continuous lengths not
exceeding 1.5 m (15 ft) and secured to the surface by straps at intervals not exceeding 1.1 m (1 'l ft).

(b) Entcring Spaces Subject to Dampness , Wetness , or Corrosivc Vapors. Conductors entering or leaving
locations subject to dampncss, wetness , or corrosiye vapors shall have drip loops formed on thcm and shall then
pass upward and i!1vard from the outside of the buildings, or from the damp, wet, or corrosive location, through
non combustiblc , nonabsorbent insulating tubes.

(c) Exposed to Physical Damage. Conductors '.vithin 2.1 m (7 ft) from the floor shall be considered
cxposed to physical damage. Whcre open conductors cross ceiling joists and ' vall studs and arc cxposcd to
physical damage, they shall be protected by onc ofthc follO\ving methods:

(1) Guard strips not less than 25 mm (l in.) nominal in thickness and at least as high as the insulating
supports , placed on each side of and close to thc \viring.

!\. substantial running board at lcast 13 mm O'l in. ) thick in back of the conductors with side
protections. Running boards shall extend at least 25 mm (1 in. ) outside the conductors , but not more
than 50 mm (2 in. ), and the protecting sides shall be at least 50 mm (2 in. ) high and at least 25 mm (1
in.) nominal in thickness.

Boxing made in accordance with items (1) and (2) and furnished with a covcr kcpt at least 25 mm (1
in. mNay from the conductors within. Where protecting vcrtical conductors on side '.valls , the boxing
shall bc closcd at the top and thc holcs through which thc conductors pass shall be bushed.
Rigid metal conduit, intermediate metal conduit, rigid nonmetallic conduit, or electrical metallic
tubing,. \\Then installed in metal piping, thc conductors shall be cncased in continuous lengths of
approved f1exible tubing.

(4) Through or Parallel to Framing Members. Open conductors shall be separated from contact with walls
f1oors , wood cross members , or partitions through which they pass by tubes or bushings of noncombustible
nonabsorbent insulating material. Where the bushing is shorter than the hole, a 'Naterproof sleeve of
noninductivc material shall be inserted in the hole and an insulating bushing slipped into the sleeve at each end
in such a manner as to keep the conductors absolutcly out of contact v/ith the sleeve. Each conductor shall be
carricd through a separate tube or sleeve.

420.3 Cabinets, Cutout Boxes, and Meter Socket Enclosures.

(2)

(3)

(1)

(A) Cabinets, Cutout Boxes, and Meter Socket Enclosures. Conductors entering enclosures within the scope
of this standard shall be protected from abrasion and shall comply with 420.2(A)(1) through 420.2(A)(3).

(1) Openings to Be Closed. Opening through which conductors enter shall be adequately closed.

(2) Metal Cabinets, Cutout Boxes, and Meter Socket Enclosures. Where metal enclosures within the scope
of this article are installed with messenger supported wiring. open wiring on insulators, or concealed knob-and-
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tube wiring, conductors shall enter through insulating bushings or, in dry locations , through flexible tubing
extending from the last insulating support and firmly secured to the enclosure.

(3) Cables. Where cable is used, each cable shall be secured to the cabinet, cutout box , or meter socket
enclosure.

Exception: Cables with entirely nonmetallc sheaths shall be permitted to enter the top of a surface mounted
enclosure through one or more nol'exible racev, ays not less than 150 mm (18 in.) or and not mope than 3. 0 m
(10ft) in length, pro',;ided all githe folla-wing conditions are met:

(a) Each cable isfast-ened within 300 mm (12 in.), measured along the sheath, of the outer end of the raceway.

(b) The racC'l,'ay extends directly abo' .Je the enclosure and does not penetrate a structural ceilng.

(c) .Afitting is pro' ;idcd on each end of the raceway to protect the cable(s) from abrasion and the fittings
remain accessible afier installation.

(d) .The raceway is sealed or plugged at the outer end using approved means so as to pre' ;ent access to the
enclosure througll the raceway.

(e) .The cable sheath is continuous through the raceH'ay and extends into the enclosure beyond the fitting not
less than mm 

(% 

in.)

(f _The raceway is fastened at its outer end and at other points in accordance 'I,'ith the applicable article.

(g) .

Wherc installed as conduit or tubing, the allowable cable fill does not exceed that permitted for complete
conduit or tubing systems.

(B) Covers and Canopies. In completed installations , each box shall have a cover, faceplate , or fixture canopy.

(1) Nonmetallc or Metal Covers and Plates. Nonmetallc or metal covers and plates shall be permitted.
Where metal covers and plates are used, they shall comply with grounding requirements.

(2) Exposed Combustible Wall or Ceilng Finish. Where a luminaire (fixture) canopy or pan is used, any
combustible wall or ceilng finish exposed between the edge of the canopy or pan and the outlet box shall be
covered with noncombustible material.

(3) Flexible Cord Pendants. Covers of outlet boxes and conduit bodies having holes through which f1exible
cord pendants pass shall be provided with bushings designed for the purpose or shall have smooth, well-
rounded surfaces on which the cords may bear. So-called hard rubber or composition bushings shall not be
used.

(C) Pull and Junction Boxes for Use on Systems Over 600 Volts, Nominal. In addition to other requirements
in this standard for pull and junction boxes , (1) and (2) shall apply:

(1)

(2)

Boxes shall provide a complete enclosure for the contained conductors or cables.

Boxes shall be closed by suitable covers securely fastened in place. Underground box covers that
weigh over 45 kg (100 lb) shall be considered as meeting this requirement. Covers for boxes shall be
permanently marked "DANGER - HIGH VOLTAGE - KEEP OUT." The marking shall be on the
outside of the box cover and shall be readily visible. Letters shall be block type and at least 13 mm (12

in.) in height.
FPN: For further information on hazard signs and labels, see ANSI Z535- Product Signs and Safety Labels.

420.4 Position and Connection of Switches.

(A) Single-Throw Knife Switches. Single-throw knife switches shall be placed so that gravity wil not tend 
close them. Single-throw knife switches , approved for use in the inverted position, shall be provided with a
locking devicean integral mechanical means that ensures that the blades remain in the open position when so
set.
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(B) Double-Throw Knife Switches. Double-throw knife switches shall be permitted to be mounted so that the
throw is either vertical or horizontal. Where the throw is verticala locking deviceintegral mechanical means
shall be provided to hold the blades in the open position when so set.

(C) Connection of Switches. Single-throw knife switches and switches with butt contacts shall be connected so
that their blades are de-energized when the switch is in the open position. Bolted pressure contact switches shall
have barriers that prevent inadvertent contact with energized blades. Single-throw knife switches, bolted
pressure contact switches , molded-case switches, switches with butt contacts, and circuit breakers used as
switches shall be connected so that the terminals supplying the load are de-energized when the switch is in the
open position.

Exception: The blades and terminals supplying the load of a switch shall be permitted to be energized when the
switch is in the open positon where the switch is connected to circuits or equipment inherently capable of
providing a baclieed source of power. For such installations, a permanent sign shall be installed on the switch
enclosure or immediately adjacent to open switches with the following words or equivalent:

WARNING

LOAD SIDE TERMINALS MAYBE ENERGIZED
BY BACKFEED

(D) Provisions for Snap Switch Faceplates.

(1) Faceplates. Faceplates provided for snap switches mounted in boxes and other enclosures shall be installed
so as to completely cover the opening and, where the switch is f1ush mounted, seat against the finished surface.

(2) Grounding. Snap switches, including dimmer and similar control switches, shall be effectively grounded
and shall provide a means to ground metal faceplates, whether or not a metal faceplate is installed. Snap
switches shall be considered effectively grounded if either of the following conditions is met:

(1) The switch is mounted with metal screws to a metal box or to a nonmetallic box with integral means
for grounding devices.

An equipment grounding conductor or equipment bonding jumper is connected to an equipment
grounding termination of the snap switch.

Exception to (2): Where no grounding means exists within the snap-switch enclosure or where the wiring
method does not include or provide an equipment ground, a snap switch without a grounding connection shall
be permited for replacement purposes only. A snap switch wired under the provisions of this exception and
located within reach of earth, grade conducting floors, or other conducting surfaces shall be provided with a

faceplate of nonconducting, noncombustible material or shall be protected bv a ground-fault circuit interrupter
420.5 Switchboards and Panelboards. Switchboards that have any exposed live parts operating at 50 volts or
more shall be located in permanently dry locations and then only where under competent supervision and
accessible only to qualified persons. Switchboards shall be located 56 suchthat the probability of damage from
equipment or processes is reduced to a minimum.
Panelboards shall be mounted in cabinets, cutout boxes, or enclosures designed for the purpose and shall be
dead front.

Exception: Panelboards other than of the dead-front, externally operable type shall be permitted where
accessible only to qualifed persons. /408. 201

(2)

420.6 Enclosures for Damp or Wet Locations.
(A) Damp or Wet Locations. In damp or wet locations, surface-type enclosures within the scope of this
standard shall be placed or equipped so as to prevent moisture or water from entering and accumulating within
the cabinet or cutout box , and shall be mounted so there is at least a 6-mm (14-in.) airspace between the
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